May 2011, Vol. 101, No. 5 SAMJ The stroke unit model of care reduces mortality and dependency after stroke in developed countries. 1, 2 The multidisciplinary stroke unit model of care improves early outcomes in an under-resourced urban setting in South Africa. 3 In such a setting, resources for rehabilitation (inpatient and outpatient) are limited and there is concern that early benefits achieved in an acute stroke unit could be eroded by a lack of adequate rehabilitation after discharge. We aimed to determine the survival, disability and functional outcomes of stroke patients following their discharge from an acute stroke unit to communitybased health care and rehabilitation. We sought to identify factors that predicted poor outcomes. The ability to identify patients at risk of poor outcomes could assist in developing community-based models of stroke care with effective allocation of scarce resources.
Methods
Our patients were recruited from a 200-bed urban district hospital in Cape Town that has a 6-bed acute stroke unit and 4 additional medical beds allocated for overflow. It is the only hospital providing primary and secondary level health care for an estimated population of more than 1 million black and coloured people, who comprise the poorest section of the total regional population that in 2001 was 4 524 335 persons. 4, 5 Stroke patients are referred to provincial inpatient rehabilitation centres that provide rehabilitation for stroke and also for any condition resulting in functional limitations. The province has 3 inpatient rehabilitation centres, with a total of 544 beds. The rehabilitation facility to which most patients from this study hospital are referred has 280 beds. At the time of the study, the facility was staffed by 2 occupational therapists, 2 physiotherapists, 1 speech therapist, 2 social workers and a dietician. Patients at the facility received less than 2 hours of individual rehabilitation therapy per week, which is considerably less than the hour or more of individual daily therapy achieved in European rehabilitation centres. 6 Because of the limited inpatient rehabilitation resources, patients assessed as likely to have a poor prognosis for functional recovery were discharged home once medically stable, where they received home-based care. Poor prognosis was determined by the rehabilitation team on the basis of prior dependency or cognitive impairment and co-morbid illness rendering the patient incapable of participating in physical rehabilitative therapy. Patients who were immobile and dependent in Activities of Daily Living (ADLs) and assessed as having potential for functional recovery were referred for inpatient rehabilitation. Those who were mobile and not severely disabled were referred for outpatient rehabilitation at their local community health centre.
Three community health centres in the hospital district provided outpatient rehabilitation. The total rehabilitation staff across these facilities was 4 physiotherapists, 1 occupational therapist and 2 occupational therapy assistants. Stroke patients received 30 minutes' individual therapy once a week or once every second week. Outpatient speech therapy was only available at one tertiary hospital. 7 Patients with a clinical diagnosis of stroke (as defined by the World Health Organization) admitted to the GF Jooste Hospital stroke unit between 24 August 2004 and 12 January 2006 were interviewed and assessed by the first author prior to discharge. 8 Eligibility criteria for recruitment included any patient with a stroke, alive at the time of discharge, who lived within a 20 km radius of the hospital, and could give a fixed address. Written informed consent was obtained from the patients or their caregivers. Aims. To determine survival, disability and functional outcomes of stroke patients following their discharge from an acute stroke unit in an urban community with limited rehabilitative resources.
Methods. Stroke patients were recruited from a district hospital in Cape Town and followed-up for 6 months. Clinical characteristics, demographic and socioeconomic data, and disability and function as measured by modified Rankin Score (mRS), modified Barthel Index (mBI) at recruitment and 3 follow-up visits, were recorded.
Results. The study included 196 patients. Median age was 60 (IQR 51 -69) years, 135 (68.9%) were female, 57.7% black, 42.3% coloured, and 45 (23%) died within 6 months. At discharge, median mBI score was 7 (IQR 3 -12) and median mRS 4 (IQR 3 -5). In the multivariate regression models, only function (mBI OR 0.88, 95% confidence interval (CI) 0.79 -0.96, p<0.0001) and disability (mRS 0R 2.34, 95%CI 1.20 -4.54, p<0.0001) were independently associated with risk of death. Shack housing was independently associated with moderate or severe disability (odds ratio 3.42, 95%CI 1.22 -9.59, p=0.02). Despite limited rehabilitation resources, 67% of survivors had mild to moderate disability at 6 months.
Conclusion. Apart from initial stroke severity, risk factors for poor survival were a severe disability category and the presence of impaired swallowing at discharge. Shack housing was independently associated with poor functional outcomes. These findings should be helpful in allocating home-based care and inpatient rehabilitation resources to high-risk groups to improve outcomes.
May 2011, Vol. 101, No. 5 SAMJ Patients were followed up at 2 weeks, 3 months and 6 months at their homes, using standardised follow-up questionnaires, by field workers trained in the administration of these questionnaires, interview technique and the assessment scales. Assessment scales used included the 10-item modified Barthel Index (mBI) and the modified Rankin Score (mRS).
9,10

Definition of variables
For this study, type of stroke was defined as infarction or haemorrhage. Haemorrhagic stroke was only diagnosed if confirmed by CT scan but, owing to resource constraints, only 49% of patients had CT scans. Disability was defined as none or minimal (mRS ≤2), moderate (mRS score 3) or severe (mRS ≥4). Admission level of consciousness was defined as depressed if the patient was scored as drowsy on the admission Modified Early Warning Score (MEWS).
11 Admission blood pressure was categorised as low if <100/60, normal or moderately elevated if between 100/70 and 160/90, or high if ≥160/90. Admission glucose was defined as low if <4 mmol/l (70 mg/dl), normal 4 -8 mmol/l (70 -144 mg/dl) and high if >8 mmol/l (144 mg/dl).
Housing conditions were categorised as 'poor' for a shack dwelling with no piped water. Monthly household income was defined as low (<R1 000), intermediate (R1 000 -2 000) or high (>R2 000). Patients' education was defined as minimal level (<4 years of formal education), primary level (<8 years of formal education), incomplete high school level (8 -11 years of education), and completed high school level (≥12 years of education).
Two-week, 3-month and 6-month mortality was defined as the proportion of stroke patients who died (irrespective of cause) within those time-frames after discharge. Functional impairment was measured by the mBI, and disability by the Rankin score.
Statistical analysis
Categorical variables (sex, ethnicity, income category, housing, education category, admission level of consciousness, impaired swallowing, type of stroke, disability category, blood glucose category and blood pressure category) were compared using the χ 2 test, or Fisher exact test when appropriate, and continuous variables (age, mBI, mRS) were compared, owing to non-normality of distribution of variables analysed, using the Mann-Whitney or Kruskal-Wallis non-parametric test. Predictors of 6-month mortality were determined by fitting univariate and multivariate Cox hazard regression models. Univariate and multivariate logistic regression models were fitted to determine factors associated with functional impairment (severe v. mild or moderate) at 6 months. All tests were 2-sided, and a p value <0.05 was considered significant. The experience of this cohort was compared with a similar study. Chi-square tests were performed to examine the differences in function at 6 months as measured by the mBI.
The study protocol was approved by the University of Cape Town Research and Ethics Committee. Funding was granted by the South African Circulatory Diseases Research Foundation (CDRF), the Swedish International Development Co-operation Agency and the South African National Research Foundation.
Results
The inclusion criteria were satisfied by 221 patients; 24 of them were excluded, 1 refused to participate and 23 were untraceable at the given address. There were no significant differences at recruitment between these patients and the 196 included in the analysis. The median length of hospital stay was 8 days (range 1 -36 days). The socio-demographic and baseline clinical criteria of these patients are described in Table I . 
Mortality
Of the 196 patients included in the analysis, 45 (23%) died within 6 months. The cumulative mortality within 14 days was 3%, and 18% at 3 months. The cause of death was the incident stroke in 21, recurrent stroke 3, aspiration pneumonia 5, pulmonary embolus 1, cardiac causes 6, hypoglycaemia 1, and unknown in 7 patients. Of the 45 patients with severe stroke who were discharged home or to a care facility because they were not considered candidates for rehabilitation, 20 (44.4%) died within 6 months. Of the 14 patients with impaired swallowing necessitating nasogastric tube feeding at discharge, all of whom had severe strokes, all 3 discharged died; and of the 11 discharged to inpatient rehabilitation, 5 (45.5%) died within 6 months.
Mortality rates differed significantly by housing condition, depressed level of consciousness on admission, impaired swallowing at discharge, disability category at discharge, discharge mBI and discharge mRS (Table II 
Functional outcome
At discharge, the median mBI score was 7 (IQR 3 -12) and median mRS was 4 (IQR 3 -5). By 6 months, the median mBI score in the survivor group was 17 (IQR 13 -19) and median mRS was 2 (IQR 2 -3). Overall, of the 117 survivors at 6 months, 25 (22%) had severe disability, 31 (26%) had moderate disability, and 61 (52%) had mild or no disability.
In a multivariate logistic regression model, apart from disability at discharge, poor housing conditions was independently associated with severe disability at 6 months (odds ratio 3.42, 95%CI 1.22 -9.59, p=0.02).
Discussion
In contrast with other sub-Saharan Africa studies, this study had a larger sample size with relatively few patients lost to follow-up (89% follow-up at 6 months post discharge). 12, 13 The strength of the study is that it was conducted in a community hospital, which takes all patients, and not a tertiary hospital, as in other African studies, where access and referral patterns introduce bias into the sample. 12, 13 A limitation of this study was the lack of CT facilities for all patients with suspected stroke, which resulted in 49% of patients having CT brain scans. To limit the number of non-vascular lesions included in the study, all patients <50 years of age, those with no vascular risk factors, and those with HIV, syphilis or Mycobacterium tuberculosis infection, had CT scans. Although our mortality rates appear to be similar to those in European studies, such comparisons are inappropriate, considering the difference in the patient case mix (e.g. the younger age of our cohort, median age 60 years) and that patients with milder strokes were often not admitted to hospital owing to bed pressure.
14 The 6-month mortality in this setting appears less than in other African countries such as The Gambia (47%) and Nigeria (46%), where patients were not treated in a stroke unit and there were no rehabilitative services. 13, 15 The rural arm of our study reported a 3-month mortality of 30%. 16 However, given the small sample size (N=30) of the rural study, the apparent reduction of mortality in this study should be interpreted with caution. As expected, stroke severity, especially if swallowing was impaired, was predictive of poor outcomes. Despite limited rehabilitative resources, most survivors improved in terms of function and disability, and 67% of survivors had mild to moderate disability at 6 months. Poor housing was an independent predictor of poor functional outcome, suggesting that these patients access less rehabilitative resources, which could be overcome by prioritising them for inpatient rehabilitation.
The poorest survival was in patients with severe strokes discharged directly home, particularly if they needed nasogastric tube feeding. Such patients should in future be prioritised for intensive homebased care by practitioners trained in the care of stroke and in nasogastric tube management. Our findings should be of value in directing future research into the determinants of poor outcome in the groups identified as being at risk, which could inform the future planning and implementation of community-based stroke services in an under-resourced setting such as our own, which would also be applicable to other developing countries.
